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(54) X^fy^fi 



(57) 

£<©flra*:3V>H»fcfcLfc^*&ftS 
X-f y^*Ofi«. 
Ultf] X'f sr 1 fcL X'f v:RZ>i*f«fc!*fc 

S^IR7t4«. X-f y 1 ttSWe* ftfc 

1 3fctt#*>l 4#JLT»^fiBCE£aftTtr>*. # 

LT¥R### 1 8, 1 StfMBtl 9 £*5V>TKR3 

ofi^xifc^^acwi-r^e^tUTx-f y^3# 
swaasft*. 




J 

S*t»£8<h* 89E£^SS*fc<&7*ny»&x$> 
ft<BX*fy3^«. 

nMtn 3 ] tmx-t v ^tt. »fft8<0#* >fc®S 
Lfc*H»#5t* t«ir»^fc»iw*ttB»c»fcb 

;vT»^r^«EE^«-r*«JW«»t. mam* 

[8***4] WffiX-fy^tt, »ff««)#*>lcHe 

"^T* A/D J^fcfc«A*MW 1 EfM>X*f y 
**B. 

UMtgs] MEffJIUft^KI*. HBX-f y^5 

«1« 2. 3$fett4g2«OX-fy^». 

KOU-fey K$nS7Uy^7ny^laiat. MK7U 
•*Slfcfcgi 5 EBOX'f y 9^B. 

[■ran saax-f »^©#^>iciaft 
abats* *3 K«£-r*»#B 1 EfcOX-f y 

B. 

[fi*E8] «MEX-f y^B. ff*>fcE£U!:¥# 
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B. 

E«<DX-fy^8tt. 

in#m i o ] m&mftftimmm&* 

[0001] 

[RR±0RJB&ff] HoaEfcX-f y^SBKfcfc 

got**. *&fci*L<tt, y-A«(D3>ha-;p/t 
*;i^Rtt&*u ^f©raii^$n5^t7 

[00023 

. tf, ^HP863-29113^«tE*^t>0*C^ffiT5. Z. 

»T*A/D3E&S£*<tA, #*>©JW"A#»lr>« 

# [0 0 0 3] *UT. IftEX^f y^SBTtt, 

***** RRORRRtt. ffiE6«*fc:a^v>T&a 
[0004] 

CRT «fflB«1inMHi«»X.« w fc**TS*tt 
^6fc:toOfll«*#Aa:3tr^i:. rrvbrros 
« RRR©RR±TMfc3V>F*«lTBRLfc«fc* 

[ooo5] *jt, «ffiaiasfio-oT*sy-Aai 

55 ^ffi«7&«H^Mlrfe^^-6^^VitV^K®^* 
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[0 0 0 6] -trr, EOWHHU £©J:-5&raH£* 
[0007] 

[0008] EoRwtflto*** 

S ©7* n ^ftSxi^WI^fcgft tT A/D£ 

[0 0 0 9] C©5e*fc«fc*X-f y9-mt<D7> 

-f y^tt. »^0#^>IC@^UfcpI«ittSt, S5H2 

***i*j?we«£:. ttEsasswg^s^ 

[0 0 10] Sfc, JKD«^fc»b*X^y^1ffOX 

>^sfc*c:<hfc#«£"r*t>©T*s. 

[0 0 11] C<D«Kfc«^5X-f y^B<D© 

[0 0 12] C©«WMM«X*f y^&tt©* 

»-c-t v y s niw2S*fflttia®»<o >j -t ? h * n* 7 

fc©T**, 

[0 0 1 33 r©%»£ICfcfrax^y^g«©jHr 
BX-fsr^tt. BfWfl©#*>fcB*Ufc*#«©*« 



» lc-5^«T«ft©««£Ettt *B£tt£<>: £ 

[00 14] ^ E©3M!!C*fc*X-f y^8tt©X 
^WWSfeAi:. «fE^8WMtfirf*ttBT*ot, 
10 IBIHTa[ao«i*n««CEBLTft*Hft»jftt* 

**«ic^T*^**s:*A©»a®«fc£ 

[0 0 15] £©«Bfc*fe*x-f y*«B©B 

[0 0 16] C©£Bfcftt>*;*<f pHUUMi 

Lfc C £ t>©T**. 

[0 0 17) * c ;s ... 

HNU *£BT1*> WliJIOX-f y«»«rr*t. 
■■■■ ' •^OWfciSlJfciSWX'f yf"CM4tl«. £©X 
^*^t»«|||WA». *fc MB 

lO&CTBIM^fc&oTffiaStl*. COX-fy^B 
B*&©«ff*i:»fWIBi:fc*i;fc««B*lc*0. 

«*«*-*«©** 7* *-©»»*, 9§ma&* 

[0 0 1 8] X*fy9Hi. Wfctt^Afr&fc* 

VMUK HO<0««cSIB»LTR««ICEBLfcH 

LTX-f y?0afHM>fl*fcU #ottEX*fy^© 
ftftt£BT«Mft£CB*ftft¥ftfcJ:DftfOT 
©«m&to*«ffl#fc i/t»ft. 

[0 0 19] X>f y«±. WlW5#B*3-f * 
CS^f * t * K**i?©»B»:: «fc 0 BEBfea'f *C 

[0 0 2 0] ^T&KT. X-fy^WU rJAW^ 
SO *to«««*fcUTW«. 



-501- 



5 

[0021] sfc, oMNBftHttt. afmrattttiEiK 
mtmmummL 

[0 0 2 2] c©Bi:, BfWIfflftfflSBfck 3>/tl^ 

flf^«a±tft^fci:t^iil LT7 ijy?70 

KvftCt £^tttftffi®»T«ffi LT7 02*713* 
r/HKHBSO-teyKr*. £AfcJ:D, 7:J-nJW i0 

[0 0 2 3] MfCX^y^Ttt. *HB#<0*«tt 

[oo 2 4] uaxx. m&x-iv^rtt* *mz<omx 

#fcEBLTft*H5e^C«MU ftt^'Mtt 

[o o 2 5] *fc> m«tt*^aii*ff^ro«m@K^ ^ 

to o 2 6] #fmimm®m*3>v*-** 
©««»s«btb*utw:<, jwwfcWT*^ 
*>««Sfcv7 h*±7fcj;^TiM»BfcB**5 ff 

[0 0 2 7] 

<Sl<&gOfifl>Bltt, aHWo^-f5r«t«©«| 
[0 0 2 6] HlC^TA-f Z'tym 

5,fcSfcftr>TV>*. 

[0 0 2 93 COZ^f 9*MH tt. mtpznittz 



#B¥7-3 02 1 59 

€ 

[0 0 3 0] CdT, tK2X-fy^3tt> */t-13, 
#*>14. ^I»SSjS1 5, B£»j&l 6, fittl 7* 
HUttM!. A/D«&£2 2,t 

[0 0 3 1] tmEZ^y^3CD«»«tt*<D«fc^lC«« 
$*ITV>*. 1 3 «• X-f y?30***«dtf 

CCD*/*- 1 3 ICtt#*>l 4#B;k± 
TM*fcHft**lT^*, C0#*>14tt.'fl5U: 

tts&at»fe»T*D, t««k:wi&«^i 5*J©ssn 

casjB&fcjSi sic^rajtfcttsntt. *n«t**i 

nxw*. taE*pttfc*#i 8, i 8ci^ stti 7*i 
fcaiftesnxso, rati 7<o~®tm%iZtu stt 

1 7 0«|#BWA¥S1 2(Z>2ffi«)£S2 1<DA* 
[0 0 3 2] X-f^^3 0«ft»tt, *0«fc- 

*UT*9* ¥Rtt*#18, 18m<Bfittfi®Sfc£ 

loaim A/D«»ft2 2fc«»anTv>6. a 
/D«ms2 2«, esa»£«2 

*<fc3£ftoTU*. 

[0 0 3 3] BC»*IB**B:5 0A*l»fctt 
«»WA*an*J:5fcft9WS, B#fi**B5 

KA9BB 7 GK >^-7i-^ 7 2 KBBStlT* 
0. aflWBfcB**?J>*/HM^>*-7x~;i 
7 2£#LTCPU7 lfc#»TC**«fc3lC&?T^ 

[0 0 3 4] Sfc, X-f y^3<0A/DSE»«2 2tt, 

tf««L31^fg 7 O-f >^~7x-^ 7 2 iCrt^WloUH 

[0 0 3 5] flBffiff*HSB3tt. C©^jg«»lTtt. 
C P U 7 1 , &^-f >^-7i-^ 7 2 0*ft«^UT 

v»*«t. rom, ram, i/omst* &&m* 
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[0 0 3 6] B2fcL e#ffl*#S5^#»lHlK«l« 

^<t-5 5££«*-a>*. mmm&2 i©m 
fcxft«^fc«arsnT*»K fist«EE££®&i*s 

3>/Xl/-^5 2©ffl*JB^S«. yVyZfy&y?® 10 
ftTV>*. 7Uy^7ny^B»5 4C0#Slgdl*«R t 

cm**f 5 5 ©eiiffitffl^M^caa^nT^ 

»r*«fc5fcbT**. 7U*:/7n?7Ta»5 

[0 0 3 7] *:fT-5 511, 3fc 

B5-6Xju--d*r-fcflft6.5 2£. *?>*5 5 3£# 
. 6 ft 9 « ,7 9 ^7Cry7Ta» 5 4 <B#Efcm;*>*^Q 
©tt*fi#*y-M§I»5 5 2 0-^OA^^fcStt 
U y- MS» 5 5 2 ©«WCA**«yM* D ^ 2 * 



►«&E»5 5 1<DW*»FStWU y-h®tt5 5 3 
5 5 3©Afl«^lCft«bfcfeCD 

[0038] z<d£5 \zm& $ € S3 1 

75£H4£#PLTR$T*. ft*. B3tt*-fy«| 

[0 0 3 9] c©J:5K:1B«StifcX-f y^Mlfc* 
titf, #*>1 4tH^bftV^MitaO#»^Cta 

18.18 B±tfliJ»ffija 1 5 AGTStt 
U fitt 17 0/h£< ft*. JfT-r 
*fc, flJttSAl 5<&**tt:fAG*<@S»j&l 6 0* 

H«»*i8. i Bfc*aiuft3» | 6swtT»<. 
••is, i b )znr&mk&Bitfi#*z*z < ft*. 

COj=^ft«**^AGt*R«»»18. 18fc<0». 
o-Wir^ViT^r l co J: 5 eft*. 

[0040] 
[SI] 









4ft It fi ff 


Oca 8 




2 cm 9 


a« f 


4ca* 


&*SttRo 


R 


R/2 


R/3 


R/4 


R/5 



[0041] com «si>t. -e-dasifiRo & s« 
l 7i*«tt=fAG©»8lfflftfc:j:*^«»a-cft>), 

[0 0 4 2] iia)<fc^fc:se^:T*^«fiiftRottffi^ffl 

£*2 1TitH«l*. CO<fc5ft^«SJtRoO«ft « 
tt, 03fc**r<fc9fcft*. 03 (a) TttttfMUMt 

iSUTV**. H3 (b) Tttl*f»*t**<rtO 
^Sffi*^V^C5«T*D, £&£$tRo<D&4bA 
Rb««**<. *:?WWIBA t b**fiVi«*^LTV» 

*. *sc % H3 cc) rtt»#«^*#<^oafpa 

[0 0 4 3] ca£?ft$d^Rofl^£iSiHN« 50 



£2 lTIM?**:. fi^ai€S2 lttt&ffi^^mR 

»«t<D«w*««Efi«fc**n*^tK:ft*. zm 

[0 0 4 4] ««fflWB3£«2 1^6ffl**n* 

5 3*CA*$n*. 3>Al/-^5 2Ttt, 7^D^M 

^<Dn>/^U-^5 2com*)^ "1" ^ft*t* 7'J^ 
^7ny^lslte5 4ttiry h$tlT, 7U5rV7D^7 r 

-5 5^g»t"*. Tft^-fe, y-h®»5 5 2*tM 



-503- 



(6) 

9 

^*Dy£«£®»5 5 1*S^*Dy£tf* 

53fc##;*na. **>*553te. nn* 

niCiO. *>2*5 5 3lCWU 7±n^©#©^± 
[0 0 4 5] CO*3KA/D£tfeg2 2T#S*l*:5 s 

pu7iKxasn*. *s*.& cpu7 iftiy-^a 

t)&l-C#S. CPU71ttttE-&«SttRoCD« 
[0 0 4 6] ^©«k5ic»i©*»^fc:^ti}i 

[0047] <m2<omm>m\t. Hx-f^ea 

ETC**. fcfc, C®B2 0$y6flTt>Bl<3^«<i: 
[0 0 4 8] BSfc^T^v^ff 1 alCfc^Tfc, 

tt«as&iB7}cttaWK:»«i$nT^o* ftrBX'fy 

7lC##T£*«fc5Cfct>T^*. y^Bl 

fc*Kfc«MM* £ JSfmBKBT*«<f £8*13*1 
k&3«5ai:#S&S. 

[0 0 4 9] «IZ1T* tJiax-fy^S att, 1 
3. 4, *5imS51 5 a, 0^3>fM6a* 

m^. &<D&5tzm&2tix\,>*. a/t-i 3K, 

A- 1 3 \Z#9> 1 4#B^J:TWMSJ&£B£$;ftT^ 50 



EWF7-3 02 1 59 

ID 

S. Z<0#9> 1 4& B*T«»CT»flB51 5 atf 

3RT*fcN«*t; BSUsWCSBiWEBMiaiSC 

IW&l 5 aKttAUfettBfctt* MteM *1 6 a*t 
EB3tVC»ft. £Oift3-fM6aH 

-f jH 6 a(BB*tt* ft£*MI£2 1 afcBA*BTfc 
ttasnTV^S. flUU«2 1 a<Dffl»»ftt, A/ 
DS£»B2 2fiE)A*«?fcSaSSnTV^, 

1 6 a<OteSSdtttttStlT30, HJfca-f JH 6 a KB 

*. lfiS2tW?^IIS2 1 atttfrfctttt* A/DJSUB2 
2fc«tt$tlTV>*« A/DJEUW2 2», SdPBfiB 

2 1 a^eoBEttcDabft^^^fi^fcjtiftra 

J:3lCfcoTV>*. COA/Daa»2 2tt. 
^©A/D«lftS2 2<0A5W^as*SjH l ttU •««». 

ttHrtrcwfr. 

[0 0 5 0] ©*fdi*^a5a<B«£tt, Bio 

C0 0 5 1] rc9i33iz<y^«i afc^nwr, # 

*>1 4OffTCJ:0, RlBBE15a*»B3fc3-f>H 
6aici£o€f, *OBKKJSCT**3;cDSBJ:0B* 
3-f JH 6 afc«EBWl*T*. 
4 0#UTW5a«ic«:WUT««f «OT. *<D«£E 
o*ft;4«»*iBB2 1 iHNU A/DSEHB2 2 

*7 2£#LTCPU7 lC4tt, 
[0 0 5 2] B«U«^ft5 0BftSR»nttUBB5 1 

1f«iGSE«7<0>f>^-7x-Z7 2Sr^bT 

cpu7 ucx*«n*. 

[0 0 5 3] «f«fflaa^fl|70CPU7 Itt. 
OBB«ffft9. «Atty-A«fcCPU7 ltfttfla 

tir^* trna. ue^ 1 ©sasBtraBWEaa** 

[0 0 5 4] ±aLfcB2©JW«fc*tltt #^>1 
4©BffKBr**«««ff3«bB. Bff*4»B. * 

6. 
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[0 0 5 5] <• 3 ©*«W>H 6 tt, nx*fy*am 
[0 0 5 6] 06fc^TX^y^fflblC*V>Tt!k 

[0 0 5 7] COX^^gMl btt, tftfffctlfct* 

t. ttex-f a#£0»f«E*t;fc*«t** 

[0 0 5 8] C£T. Wgax-f^l lbtt, *n-i 
3. #*>14, ^W&««15b, E£««16b*«f 
*0£5lC#h£3nTU*. *A-13fcL X-fy 
^1 lb<Z)*#&«l^^n«©««»T*0. £CD*/T 
- 1 3 fc#*>l 4*«H^±Tll^fle»CS*^nTV^ 
Sir»lCD3IS«a:3-T»^ H0#*>14tt:> a 

*F«Sfc:i3iwra i s b w Bfianwa jst® i o 

S. -OUJlteti 1 5 b fctffcLfc&HKtt, 
1 6 btf£St$nTW5. ffiETOWffll 5 bt 
B&Hl 6 btttS»!»m**TffTUTt>»»L<i: 
V>«k3fcfcoTH*. MEIMMSl 5b«hHfc*ffl 

6bic«, Ba*u^viia**js*6, pjft«ai5b^ 
5c*ttW»snw*. coomb 1 sbttm^- 

ffl*¥Rl 2b<BWPfMB»2 1 bcD«Atf#E«a^ 
fc, @£«ff 1 6 bttS^tt^a 1 2 bOEttlTC 

♦wniMisnt^ wmmbh 1 b©tt*«r 

A/D£&S2 2fcfc«£nT^ SW*8«82 

1 btt. #E6X*«yfci>fMB 1 5 siea* 
b fcnem 1 6 b<ommomK*vit»w£*o* 

■5, ttE*#*«S2 1b©ffl**tt, A/D£&g2 

2 (CMStlTV^ft. A/D*«®2 2tt, SOWJffig 
2 1 b^6(0#«$Jftfi&^m&^^^0O»«$ft 

toTV»*. CCDA/D*ftg2 2tt, ^^/HW* 
[0 0 5 93 ff«tfSj!}¥a5b». ItBfillOB 
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0A»««:tt. BdHIM2 1bOUjb«?MHfed 

nr* d . 5 b ©ffl**^«w«ias»« 

7 0W >*-7x-X7 2CD/^^^X*«H t CSH*S 
tlTV>*. flfffitt«ffiSg«7BU Jgl0#SK*!££< 

[0 0 6 0] C0«fcX*y**filbfc«fctltf, tf 
* > 1 4 <DftT£<fc mi 1 5 b 1 6 

tt. *J»*ffi 1 5 b t 1 6 b t o»Bco*#S 
ID fc£JtWLT«*T*cDT, ^MMHMMHttfeB* 
#«82 1 b?«E2Hb££»U z.omB*A/D& 
&&2 2TTy^^W. COA^Mmtt. 
tinS&SSffi 7 <M >3>-7x-~X 7 2&H/CCPU 

7 1 icar. 

[0 0 6 1 J S^ffi*^a5 bTl±, «B*^> 
14«5«k^fc < fcO»«*«<OSWfc€r^WfU #*>14 

[0 0 6 23 iWck^^Or^mil w«ia 

20 m&WTW >*-7x-X7 2&:frLTCPU7 It 

#*en*. cpu7ms*o«!«£fTfe3. 

[0 0 6 33 £}&\sfZ&3<D%Mm\z£n& $?>i 
[0 0 6 4] <B4 0JUM>B7I& RX<?«» 

o»4 ®*i&M*:to®&m$m\z»&vitmtt-rm& 

[0 0 6 5] Wttfi-i'X'fyttnictZ&rCh* 

*«3aa«ia7jc«a«fc»a!$nT^D. mex^y 
[0 0 6 63 iiox'fyfSiiic^ *fpsnfcte 

aff*fc*UT*ftfi^&ffl*r«X-f?r^3a 
40 t, 8i]|EX>fy5 L 3a^6©«^ft»cl6i;fc*a®^ 

6a#psiBifcBrr&fi^fts*fln»ffl**a5 a^s 
as. 

[0 0 6 7] C^T, S»EX-fy^3cWU 
«J«**lTV»«. TftfcS. X-f y«6ai ctt. */t 
-13. #^>14. 5Jft»jai5c, @^«jStl6c 
SflfATVi*. */X-13li. X-fy^«lcO*^ 

1 4 OTH^±T»^ttfcBftanTV»**-C« 1 OHifi 
WtH-T**. ^©^>14tt> H^TMfflKlHw 
50 £fl^B^«J:Ofi^M«fiU^mtt^GT« 
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<onj«a^ i 5 c lc#fil,fctt!Bfc:«u m%&&i 6 c 

3&<ER£nTV>*. 6clt fcft<&m 

16cl, 1 6c2. 1 6c3, 16c4 ( 1 6c5#— £KB5l 
9cl, 19c2, 19c3, 1 9c4£#fc#TEftStlTV> 
S. Cll&m 1 6cltt£fcSnTi30, 40©««1 
6c2, 16c3, 16c4. 1 6 e5ttflHMffl&ff 7 > 
*-7x-X7 2fc»«;*nTV>*. CtliCctO, 4 If 

7x-X7 2lCtt, #Dy9CLOCKlfiX1}2tlX^ 

gig 5 1 c ©*jfc*5?T@»B'C**. Jftff^BHftUIsI 

(EXOR) @&5 6. 5 7, 5 8 E3 
0<D7Vy?yay7®&S 9. 60, 61^,^13^ 
©SfcSW (AND) 6 3, 6 4t, £31ft 

(OR) ®&6St* *-fT-5 5£j&>6fc*. 

[0 0 6 9] NS«ai 6c2ttEXOR0J»5 6O-* 

■ o&fimr&mtt *vc* o . memi 6 c3&e x© 

R0IS S 6 OlttO^jWPfclBanTif* 
X*«HFC»«*nT^*. ttBMl6c3ttE.XOR 

@k 5 7 o-^oA^iH^^sasnT^ o * mem 

1 6c4«EXOR0»5 7 0fito6rOA*«^JC^ttSn 
TUfc. ««1 6c4«7Uyy7Dy7THlK6 0<D'J'fe 
y hfl7&£K3*VCt>*. SSE«ff 1 6c4teEXOR 
@&5 8(&-#0A*«*C«ffr*nTi5D* Uil 6 
c5ttEXORIsIK5 BVftXOXtom&Z&lg&tlTto 
*. Cft. 1 6c5tt7U^y7n5/y|sI»6 lOU 
-fey h*8^K:»tt<**xTV>*. *7'J^70 9 
»6 1, 6 2, 6 3ttH0U&U0l»n<y»y» 

**«HTLfcB»jST*7yy^7Dy^®B6 1, 6 
2. 6 30^^0^ "1* £t£ZZ$£9V7T$ 
5,fc5Kl,T**. »E*7Uyy7ny^lllKS9. 
6 0, 6 l©Matf^Qti&AND©I&6 2, 6 3. 6 

#EXOR0»5 6» 5 7, 5 8<Dtftfj#F«, &AN 
DH86 2, 6 3, 6 4©-*OX*«-^iC«en-FnS 
«nW5. 4AND0B6 2, 6 3, 64©ffl*« 

«l oRE^es^ftA^^ic-tn^natt^nT 

H*. OREJ&6 5 **T-5 5<DSSb 

tO 0 7 0] ttK)MmOT9fWI'*fl6&&B 



(8) #B8¥7-3 02 1 5 9 

J* 

C007 U co^^rc^snfcx^y^SHiKiJ: 

KjKI 6c0«ffil 6clfct6«T*. s&wrFsn* 
t, ftffil 6 el. 1 6e2*tpJ»fc&l 5 c©**tt^A 

10 t. TOMfeA 1 5 c <D**ttzf A Gtf S£»/ft 1 6 c <0 
mi6cl, 16c2, 1 6c3tCttttL&#££»LT» 

ftmbME*0. «lt»otliiea 16c2, 1 
6c3, 16c4, 1 6c5#f^lCfc«£nTtfK. CO* 
3^i^AGtiil6cl, 16c2, 16c3, 16 
c4, 1 6 c5©&«M«##* > 1 4 OffT* i:l¥T«« 
T&fcf*. CKB^fcBfcSj&l 6 ccomi 6d. 
16c2, 16c3, 16c4, 1 6c5®SS8fltt& BSfil 
®G31gS7fl!>-f>^-7x-X7 2tX^5nT. 0 

a? pu7ifc^**.n*. 

[0 0 7 2] ^C, 7«J y^70y^Isr»5 9, 6 0, 

6 1 waa*^Q*« &&*,«fc»»a*strc 

• t>*fefl>£T«. CCT. fl&lfmi 6cl. 1 6c2# 
8fltfS£. X-fy»3*!>mi 6c2# 'cr fcfcS; 
(H9 (a) ^SS) . COWW-fyJUlOHtt 

MtLT**3n*««* m^wA^asrw:. exo 

R@K5 6fcfe^T±<&#tf^L&V*fc**-fT- 

50 [0 0 7 3] WA«*«16cl, 16c2, 1 6c3 

J^£CDl$raTfcoTaM-rS£. mi 6c2, l 6c3 
^n«fn "0" (H9 (b) . ZLtl&Z 

«7trA^$n^. 

[0074] orffiffi^WA^asTtt, miti 

EXORIiJ^5 6^ett> 09 (b) IC^f«fc 
HlBtl -t2 i:. P33QJt3 ^t4 K«^T 
"1" *»fi**n*. WoU V9« t2 lull^T7yy 
47 ^70y^lHlK5 9*t "0" tttZfttb. AND0K6 

2<oai^«i^ett, »JBt3 -t4 M l* 
ffl^^nT, tej^©fflti^t2 (o m i m 

n^Cttft*. *l w tt, ORB»6 5fe^tT 

5ofij»f?±^^icx*sns. rnc 

l^ffltl -t2 OB©»«^|«kT*4J:tfc* 
[0 0 7 5] WAtf*Sl6cl» 16c2, 16 

c3. 1 6c4dt^£o^raTt)^T»M-r-5t, mi 6 

c2, 1 6c3, 1 6c4#«l«l "0" t^:* (H9 
50 (c) . -n#x-f ^BIW y^3(Z)£a 



-506- 



15 

[0 0 7 6] ffi^tfi^aSTl^ EXOR0B 

5 6 \mn t ii- 1 12 1, mi t is- 1 i6c& v*r e x 

OR0*fr#j£&U EXORIsJB5 7ttJt&tl2-t 
13fc. ^atM-tlSIC^UTEXORO^^^-r 
*<DTN EXOR(fiI&5 6*>6«* H9 (c) fc^TJ: 
Sfr*3tll-tl2£, tl5- tl6fc£V>T 
"l" *tfch*<**U EXOR0B5 7#e>te, 09 
(C) fc5?;T«fc5fc. »ffltl2-tl3t, «f«tl4~t 
15fc£V>T "1* J&<ffl*£ft*. LfrU PS3atl4K:fe 
^T7U '^7Dy^@»6 0«>tflA«^Q^ "0" £ 

-tisnstt* -r tfaasnr. e^wsiiti2-t 

13© -i- cD*#fl*3n*zfcfc&3. *fc* H*flt 

"0" ttXZIttb* AND©l&6 2©ffi;&* : F*>&fck 

tii-ti2© t eo#*w*2n*££e&*. 

-1" #ORIh]B6 5fcX»a*l*t» ORBB6 

5oa^«^^6tt«fatn-ti3ST^ "i- ta* 

OT«i»6n*« Z<D@QK~ ^T-5 5©jB»ffjh 

[d O 7 7] tn%X* W*tf«Sl6cl, 1 6«fc.-.L£ 
c3/> 1 6c4, l$cSim&<0#MXb-?X&#t*£* 
**16c2, 1 6c& 16c4» 16c5#**HF*l "O" 
(H9 (d) . cn#X-ry^g»l<0X 

*. WIEB^tliA^asm EXOR0K5 6 

fcS&$t21-t22£> tt*)t27~t28fC£l>TEXOR 
<&&frj&t£4U EXORHI»5 7l^ P«lt22-t23 
fc, ^SIt26-t27K:*V^TEXORO«ifr^^5lL, 
EXOR[2]»S8fc* *$Ht23-t24t, B&&t25~t 
26lC^ViTEXORO^ftd^-r*OT> EXOR© 
85 6j&>6tt. 09 (d) fc^T<fc3lC* ^»t21-t 
22£, ^fflt27-t28llSViT "1" tftittStU EX 
OR®B5 7*>5tt:. 09 (c) ^-r<fc5fc, i^St 
22-t23£, E*lt26-t27fc:fct>T "1" *tffirt3 
*U EXORgJtt5 8**6WU H9 (d) 
fc, &S»t23-t24£:, ^|8Jt25-t26H^T "1" 

y^S»6 10ffl*«TQ^ "0- ttLZftft. AND 
I§»6 4<oai*«^&M:* l$St25~t26fcfctt* 

*r ^iH*5nr, £j3e?aot23-t240 -i" 

-^7o y ^@K6 0<&ffla«?*« - 0 W tte&fztb* 
AND®fc6 3<0ffia«^&tt, *#£!t26-t27K*3 

»t« u r ^m^snr. »jp&*it23~t24cD -1- 



(9) &H¥7-3 02 1 59 

fc*. ANDiirK6 2 0ffl*fl : J 1 ^6tt. &*»t27-t 
28fc:fe#* "I" tfffift$tt"*\ *gJsPfr«Jt21~t22(& 
"l" OZtftiMZtlZZLtlZUZ. Ztit><D "1" # 
ORHT&6 5fcA2j£tt££. ORETI&6 5 0ffcMI? 
#&ttB*8lt21-t24£Ttf "I" fcfr*<g^##Sn 

[0 0 7 8] CPU7 1tt. «TBB£ttA16c®«& 
16cl, 16e2, 16c3, 16c4, 1 6c5<Z)&J& (8 

[0 0 7 9] £<B£5ftfc4<0|fcJ6WTti:. f&ffi$&l<0 

astaea, s#JWBs»*v>ttA/D2»g«£*g 

27 [00 80] <*5<03«6fl>H10tt* HX-fy^Bi 

;.i ' ^HT**. COS 5 <B*«flTt>m i o^ft^ 

••■J -[0 0 8 1] B10 Jw^rx-f y ^SIB 1 d ttH 5 CD* 
-f v^SS i c <o£#«Tfc 0. » l <&£»fl&r«g 4 

1 d ««AS31«tt7 fc«5ELW K&StenT 

[0 0 8 2] r^r. §trffix-fy^3d«. 

3, tffi>l 4, RTS&Sjai 5d. 6d£« 

3 IC#^> 1 4*B3R±"nMHB«CB*ShTV^AT 
mi<D^16«li^-T*^. CO*^>14tau 

Al 5d^BI«$nT^D* »?KSLft&»3^»UBa 
»TB«±BCB»f»anTV»«jfllT» 1 OflOMU: 
H-T**. c<ooj»asi 5dir«i«jbfcttSirtt:. 

1 6 d JWERSnw*. COSSg^l 1 6 d 
\t. 661<DM®\ZXLX* 1RKO«B16g 

2, 16c3. 16c4, l 6c5#— AISMl 9dl. 1 9d 

2, 19d3, 1 9d4^f#fc^TR^rreffisnr^ 
^. e:ti^«ai 6diw;fc&3nT*sD, efiii 6 a 
i6d3, i6d4, 1 6Mmnmm&w3v>'f>fi-7 

SO x-X3 2IZte»gi^SnTV^. -f >^-7x 



-507- 



(10) 



#8B¥7-3 02 1 5 9 



17 

[0 0 8 3] *fc, ©^ffi^SBdH:. $4©geSfl 
©t>©t±<E!--©fe©TfcS©Tr. RfflSttPFra. 

[0 0 8 4] zLo^tzm^rut^y^m dlC 
•fctitf* 1 4£Bi*Lfcv>3>fM;rfc©tt&rtk: 
RLT«rF1-ft^ l^fcA15d©£*&:*AG**@ 
1 6 d ©*« 1 6 dlfc&ftWS • $ & fc#T3n 
ttttl 6dl, 1 6d2*<pJIr&£l 5 c©*«ttrf 

a Gjo^rrsctcio ssfc, arrr 

»fc. WttttAl 5d©»mfcfAG*rH*|feSU6d 
©tt«16dl. 16d2, 1 6d3lC»«b^6*»tT 
*><. £©*3KLTW«frftAl5c©i**tt:*AG© 

WlC^Ttil 6dl. 16d2, 
16d3. 16H 1 6d5j^*fc8Jft;*ftTI3><. CO 
A5ft»«I^GiMl 6dl. 16d2. 16d3, 1 
6 d4> 1 6 d5<oa»B5^*«#^> 1 4 ©#T* £*TF& 
flnrSMfcT*. Hfc^fcSfcS&l 6d©««l 6d 
1. 16d2. 16d3, 16d4, 1 6 d5©SttHffl& £ 

tiT> cf« 7 1 en*. - ; : „ • 

[0 0 8 5] ©^ffl^S5dH:, ttfBX-f*^ 

©«»iw«b«»i/t*D, *©■»***«*. 

«HBBa««70CPU7 1fc#A*, 
[0 0 8 6] CPU7 1I1 ffl£@£&£l 6dc0«ffi 
16dl* 16d2, 16d3, 1 6d4 P 1 6d5£>&& (& 

tfi »«©«<&, Ktw*tfM¥g»d*&©jMmn 
[0 0 8 7] £©*5fcfc5©£««T«:* wean© 

[0 0 8 8] <^6©^ffi«>l§Il 1& *^W(0»6 

ff«fflS»S9tt, CPU 9 It, <>*-7x- 
X 9 2 

[0 0 8 9] CPU91WU X<y^3#&ffl*£tl* 
x5^/V«*f£«&** ^#StfRo©fimM©£ft;£ 
«E*TE»U ZtlSomfflP^ JgtffiOgfcAR 

fewwr*. ennt *©*3fcUT««r*. cpu 
#S/hfiicfcofcfc*j0r-rs. *lt. cpu9iii. 



fcfcofcfc**T©IMnA t ££SLl&©3£fl;£AR££ 

sterns. cpu9i», s»e&m& 

SftRo©2ft^cD«^«S^-5^a:*nr$5. 

5 fcLfc*fcfc££fi£iR o ©g{fc# A R ££fc«r« A 

t £*fc©«#«£ C P U 9 1 Mffi©fftB4HlM 7 1* 

$jLzzttfi?*z. mmim&&7 turn. 

10 [0 0 9 0] ±»Lfci:5feftX< y?Kft©SJKM 
[0 0 9 1] IJE&X'T 5?s-f /ty Ffcfc 

4tlfct€roa«tv*<^fiMiWltlW»L. *©# 

*>©a»««m«jlt. 

x#-^-A©s:tfs> Rs«©B&*XK«nrr 

[0 0 9 2] ttE&X'f v^&Stt* a-tf-fl 
[0 0 9 3] S MEfrX-f y^SRli. 

J8Lfc»&lc«, a-if-©*-^y^©as*»c» 

[0 0 9 4] »B#X-fy«Bttll. ^fh©^W 

RS^©X< y?&UTJ&jaLTfeJ:U. C©»&, 

*<fc5K«ffiLTt>.fclr». Sell, BK^L^If©X>f 
»»*±»*fc*©#L**3>i;a-^ICW**» 
SO JfcfcU *©«*»*€rvjt*tt»»*S**J:3fcl6:« 



-508- 



19 

[0095] mzz'tvrmmt* ru\&B>ftm 

i?B >a««0^^^«X^ y?&#Tl>fttt£Z& 

[0 0 9 6] £fc, «B#X-f tfybofc 

#y hOCPUfcffiRSttTfc** 
ECPUco^Tttt^i^fc-TS. *UC* &EX 

[0097] ffiE&x-fy *a<otta 
>f y^SfflfcttECPUtCgSRU SEEX-ry^gftttf) 
[0 0 9 8] 2BJ5LT, ffiE&X< y^ttV** fiBWgB 

<Dm*&\z&mLT*&K njtSKttcpusRfr, 

S>E;W*^gB£CPUK:£ttU BUB*-fy*£« 
<D»#£CPUfc^Sirca**£$*. *LTs ft 
E^y^e^ffStifctStC, cpu#ttE»P 

[0099] 

t, tewmmmi:\mmiz®M*:* * ztiz< 

sfPiitLTft^m »ft&im*>ti*itib* mmz 

[oioo] *rB3Bf3fc«fc*itf. x<tv*#mn 
#izm&Litmim&iz&toi'r$><t%* mi&mj* 

a«^oflr«tfi:'bo«5ae^tcUTv^(0T, ens 

[0 1 o i] *5£9Ifc<fcft«:, qiHRS^nKa 
MZ&ft-tZt£K£*i?<Dmi\Z£ 0 ttffiH£:J*f 

[0 10 2] SSfc, *»Wfc<kntf. 



01) #B¥7-302159 
20 

t ted: o fc*tft«fP£ z £#rs *. 
[0 10 3] #5W!fcJ:ntt. #JB#<B*«tt:f 

w aic»T4i5Ei»mtt^A(o«ttffia^afl:UTafto 
^®*m*¥&\z*QWimto£mr*mnififtzn* 

[0 10 4] 1»*T, *»Bfc.fcntf, ¥*Stt*>*tttt 

20 fr-oTmmsXK><tztzu*it*b* ^n&fiin&mi 
m®w&mtz&m2itz z twa**. 

30 [HI] #jaE<DX>r y 5=*fi<&3! 1 <D&fc«£^t1* 

[02] Hsio«mw<ofi^a*^a^risiKHT 
[H3i H*i<oia6wrsena^g^oM^r^ 

«0Tfc<5. 

[04] H*l<OSOBW©ttf^«RWr*&86©Hrt 

[05] B»2CDaaS«SwT«JS0T**. 
[06] j^*3<DSO6W&^tHJ«0T*^ 

^ [07] m4<o%&m7K?mm-c$>z. 

[08] R»4co^»WTffi^^ii^ai^i!:<o*^ 
S^TlaIK0Tfe*. 

[010] ra»5(Djais«^'r«*0Tft«. 

[011] H»6<O«««€3St««0T**. 
[flrefcfc^] 

1 ^-fv^*» 

3, 3a, 3b. 3c, 3d X^y^- 
SO 5, 5 a. 5 b, 5 c. 5 d m^m^l^t 



-5»- 



02) 



#Bi¥7-302 1 5 9 



7 

9 msmsn 

7 1 CPU 

7 2 -f >*-7x-X 

9 1 CPU 

9 2 >f>^-7x-7 

13 AA- 

14 

15, 15 c. 1 5d *TI!>8j£ 
15a sffi&B 



isb wswas 

16, 16c. 16d 
16a H£a-f ;V 

1 6 c2» 1 6 c3, 
1 6d2. 



16b 
1 6cl. 
1 641, 
1 9 
1 9el, 
19dL 



19c2, 
1 9d2 f 



16d3, 

19c3, 
1 9d3. 



1 6c4, 
1 6d4, 

1 9c4 
1 9d4 



16c5 Sff 

i6d5 ea 

mm 
raw 



20 



W71 




o*- H cpu 



71 



s^^zp — r 




r" "clock vr"] 



- CPU 




-510- 




[08] . TBI 0] 




-512- 



as) 



IBS] 



1M 
Jfcs 



ETDfiBB56«a* W 
QOjtBBtTOiBA «c 

EH>HB»58»ai* V 
BB6tt>Q£* V 




— TL 



AO 



[Bill 




-513- 



(19) Japanese Patent Office 
(JP) 



(12) Unexamined Patent Publication 
Bulletin (A) 



(11) Patent Application Laid-Open, 
Disclosure No. 
Published Unexamined 
Application 

H7-302159 

(43) Laid-Open Disclosure Date November 14, 1995 



(51) Int. CI 5 
G06F 3/033 
H01H 13/20 
13/50 



Identification Symbol 
310 Z 



FI 



Tech. Indie. 



JPO File Nos. 
7323-5B 
4235-5G 
4235-5G 

Request for examination: Not Requested Number of claims:10 FD (15 pages total) 



(21) Application Number: Patent Application H6-1 14394 

(22) Filing Date: April 28, 1 994 



(71) Applicant: 000132471 

Sega Enterprises, Ltd. 
1-2-12 Haneda, Ota-ku, Tokyo 

(72) Inventor: Junichi TERAJIMA 

c/o Sega Enterprises, Ltd. 

1-2-12 Haneda, Ota-ku, Tokyo 
(72) Inventor: Kenjin MIYAMOTO 

c/o Sega Enterprises, Ltd. 

1-2-12 Haneda, Ota-ku, Tokyo 
(74) Agent: Yoshiyuki INABA, Patent Attorney (and 2 

others) 



(54) [Title of the Invention] Switching device 



(57) [Abstract] 

[Purpose] The provision of a switching device capable of 
obtaining a large amount of information without a 
command selection. 

[Constitution] Switching device 1 is capable of 
oiuputting electrical signals that correspond to the amount 
of manipulation and manipulation time of a switch and 
sends the said information signals to the information 
processing unit 7. Switching device 1 consists of a switch 
3 that produces signals related to the amount of 
manipulation and a signal output means 5 for converting 
signals related to the amount of manipulation from switch 
3 into signals related to manipulation time. There is a 
button 14 on the cover 13 of switch 3 that is mounted to 
permit vertical movement. There is a movable contact 15 
affixed to the bottom of a button 14 that is generally held 
in place on top with a coil spring. A movable contact 15 is 
made of conductive rubber G with a specific resistance 
value. The semicircular conductors 18 and 18 are disposed 
opposite to movable contact 15 so as to form a gap 19 and 
all together form a circle. The change in resistance 
between both circular conductors 18 is outputted from 
switch 3 as signals related to the amount of manipulation, 
and signals related to the manipulation time are outputted 
from the signal output means 3. 




[callouts:] 

1 Switching device 

7 Information processing unit 

72 Interface 

5 Signal output means 
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[Scope of Patent Claims] 

(Claim 1] A switching device that provides a switch that is capable of outputting signals related to 
the amount of manipulation in question when manipulated and a signal output means that is able to 
output electrical signals related to manipulation time from signals related to the amount of 
manipulation of this switch. 

[Claim 2] The switching device as set forth in Claim 1, wherein the above switch provides a 
movable contact of conductive rubber secured to a button for manipulating, a stationery contact 
disposed in a circle so that the conductor has a gap in a position opposing the above movable 
contact, a resistance measurement device to measure the resistance value from the stationery contact 
of the above conductor, and an A/D converter to convert analog amounts from the above resistance 
measurement device into digital signals. 

[Claim 3] The switching device as set forth in Claim 1, wherein the above switch provides a 
movable magnet secured to the button for operation, a stationery coil of coiled lead wire secured in 
the position opposing the above movable magnet, an operational amplifier that amplifies voltage 
generated by the above stationery coil, and an A/D converter that converts analog amounts from the 
above operational amplifier into digital signals. 

(Claim 4] The switching device as set forth in Claim 1, wherein (he above switch provides a 
movable electrode secured to the button for operation, a stationery electrode secured in the position 
opposing the above movable electrode, a means to provide an electrical charge to both of the above 
electrodes, an operational amplifier that amplifies voltage according to the electrostatic capacitance 
of both of the above electrodes, and an A/D converter that converts analog amounts from the above 
operational amplifier into digital signals. 

(Claim 5] The switching device as set forth in Claims 1, 2, 3, and 4, wherein the above signal 
output means provides a manipulation time detection circuit that converts analog signals related to 
the amount of manipulation from the above switch into digital signals related to manipulation time. 

[Claim 6] The switching device as set forth in Claim 5, wherein the above manipulation time 
detection circuit provides a comparator that detects whether the analog signal related to the amount 
of manipulation from the above switch is at a specified value and higher, a maximum value 
detection circuit that detects if the above analog signal is at the maximum value, a flip flop circuit 
that resets the above maximum value detection circuit set by the output signal of the above 
comparator, and a timer that stops operation by the output of the above flip flop circuit. 

[Claim 7] The switching device as set forth in Claim 1, wherein the above switch provides a 
movable contact of conductive rubber secured to the button for operation and a stationery contact 
disposed such that the plurality of electrodes are in positions opposing the above movable contact at 
a specified gap, and is constructed such that output may be made as a digital amount related to the 
amount of manipulation that corresponds to the above conductive rubber contact area in contact 
with each electrode. 

[Claim 8] The switching device as set forth in Claim I , wherein the above switch provides a 
movable contact of conductive rubber in a semicircular shape secured to the button and a stationery 
contact disposed in a circular shape such that the plurality of electrodes are in 
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positions opposing the above movable contact at a specified gap and there is a central electrode in 
the center position, and is constructed such that output may be made as a digital amount related to 
the amount of manipulation that corresponds to the above conductive rubber contact area in contact 
with each electrode. 

[Claim 9] The switching device as set forth in Claims 1 , 7 and 8, wherein the above signal output 
means provides a manipulation time detection circuit that converts digital amounts related to the 
above amount of manipulation into digital signals related to the manipulation time. 

[Claim 10] The switching device as set forth in Claim 1, wherein the above manipulation time 
detection circuit provides an information processing unit that converts digital amounts related to the 
amount of manipulation into digital signals related to manipulation time. 

[Detailed Explanation of the Invention] 

(0001] 

[Industrial Field of Application] The present invention relates to a switching device and, in 
particular, relates to a switching device used in game devices. To be more specific, it relates to a 
switching device installed on a control panel in a game device, such as a push button switch to 
control character movement displayed on the screen of a display device. 

[0002] 

[Prior Art] As this type of switching device, the one set forth in the Published Unexamined 
Application No. S63-291 13, for example, does exist This conventional switching device relates to a 
mouse device, and is equipped with a button that may be pressed down with a finger, a pressure 
sensor that outputs analog signals of varying values according to the pressure this button is subject 
to, and an A/D converter that converts the above analog signals into digital signals. It is constructed 
so that digital data with smaller values is outputted if the amount of pressure on the button is weak, 
and digital data with larger values is outputted if the amount of pressure on the button is strong. 

[0003] With the above switching device, in addition to information that corresponds to the on/off 
button, different information that corresponds to the amount of pressure on the button is provided to 
the information processing unit so the information processing unit is able to execute all types of 
processing based on the above information. 

[0004] 

[Problems the Invention is to Solve] The problem with the above switching device is that, while it 
is capable of providing on/off related information and push pressure related information to an 
information processing unit, if an operator attempts to provide other information in addition, the 
information it is able to provide is limited to that which is related to the on/off state of the switch 
and push pressure of the button along with having the disadvantage of needing to manipulate a 
button by pressing it down after providing and selecting a separate command on the display screen 
of the information processing device. 

[0005] Furthermore, with a game device that is one information processing unit, the button 
installed on the control panel is manipulated to control the character movement displayed on the 
screen but by merely controlling character movement based on the amount of pressure on the 
button. 
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there is a problem in that the behavior mode of hs characters is unavoidably limited, which required 
character movements to be made according to the speed of the button pressed. 

[0006] Consequently, an object of the present invention is to provide a switching device to solve 
these problems and that is able to provide large amounts of information without selecting a 
command. 

[0007] 

[Means of Solving the Problems] To achieve the above object, the switching device involving this 
invention provides a switch that is able to output signals related to the amount of manipulation when 
manipulated and a signal output means to output electrical signals related to manipulation time from 
signals related to the amount of manipulation of this switch. 

[0008] The switch in the switching device involving this invention is one that consists of a 
movable contact of conductive rubber secured to the button for operation purposes, a stationery 
contact disposed in a circle such that the conductor has a gap in the position opposing the movable 
contact, a resistance measurement device to measure the resistance value from the stationery contact 
of the conductor, and an A/D converter to convert analog amounts from the resistance measurement 
device into digital signals. 

[0009] The switch in the switching device involving this invention is also characterized in that it 
provides a movable magnet secured to the button for operation, a stationery coil of coiled lead wire 
secured in a position opposing the movable magnet, an operational amplifier to amplify the voltage 
generated by the stationery coil, and an A/D converter to convert analog amounts from the 
operational amplifier into digital signals. 

[0010] The switch in the switching device involving this invention is also characterized in that it 
provides a movable electrode secured to the button for operation, a stationery electrode secured in a 
position opposing the movable electrode, a means of providing an electrical charge to both of the 
electrodes, an operational amplifier to amplify the voltage according to the electrostatic capacitance 
of both of the electrodes, and an A/D converter to convert analog amounts from the operational 
amplifier into digital signals. 

[00 11 ] The signal output means of the switching device involving this invention is also 
characterized in that it comprises a manipulation time detection circuit to convert analog signals 
related to the amount of manipulation from the switch into digital signals related to manipulation 
time. 

[0012] The manipulation time detection circuit of the switching device involving this invention is 
also characterized in that it comprises a comparator to detect whether the analog signal related to the 
amount of manipulation from the switch is at or above a specified value, a maximum value 
detection circuit to detect whether the analog signal is at the maximum value, a flip flop circuit to 
reset the maximum value detection circuit set by the output signal of the comparator, and a timer to 
stop operation with the output of the flip flop circuit. 

[0013] The switch of the switching device involving this invention is also characterized in that it 
provides a movable contact of conductive rubber secured to the button for operation and a stationery 
contact disposed so that the plurality of electrodes arc in positions opposing the movable contact at a 

specified gap, and is constructed such that output may be made as a 
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digital amount related to the amount of manipulation that corresponds to the above conductive 
rubber contact area in contact with each electrode. 

[0014] The switch of the switching device involving this invention is also characterized in that it 
provides a movable contact of conductive rubber in a semicircular shape secured to the button and a 
stationery contact disposed in a circular shape such that the plurality of electrodes are in positions 
opposing the above movable contact at a specified gap and there is a central electrode in the center 
position, and is designed to allow output to be made as a digital amount related to the amount of 
manipulation that corresponds to the above conductive rubber contact area in contact with each 
electrode. 

[001 5] The signal output means of the switching device involving this invention is also 
characterized in that it provides a manipulation time detection circuit that converts digital amounts 
related to the amount of manipulation into digital signals related to manipulation time. 

[0016] The manipulation time detection circuit of the switching device involving this invention is 
also characterized in that it provides an information processing unit to convert digital amounts 
related to the amount of manipulation into digital signals related to manipulation time. 

[0017] 

[Operation of the Invention] With the present invention, when the operation switch is manipulated, 
signals that correspond to that operation are generated by the switch. The amount of manipulation of 
this switch is sent to a processing unit in a subsequent step. Also, the above signal output means 
creates electrical signals that correspond to manipulation time from the amount of manipulation of 
the above switch. The electrical signals that correspond to the amount of manipulation and the 
manipulation time of this switching device are able to control the amount of character movement 
and movement speed for the game device. 

[0018] Here, when the movable contact of conductive rubber comes into contact with the 
stationery contact disposed in a disc shape separating the two conductors, the conductive rubber 
deforms such that the resistance value between the two conductors is altered, so the switch converts 
this to a voltage value as signals for the amount of switch manipulation and the signals related to the 
amount of switch manipulation are made into electrical signals with information on the operation 
speed by the signal output means. 

[0019] Additionally, the switch generates voltage on the above stationery coil according to the 
corkscrew rule when the movable magnet is in the vicinity of the stationery coil This voltage 
references electrical signals related to the amount of switch manipulation and references electrical 
signals containing information on the operation speed in the signal output means. 

[0020] Also, the switch is constructed of a movable electrode, a stationery electrode, and an 
electrical charge supply means. With the area of the movable electrode and stationery electrode as 
S, the distance between both electrodes as d, and the permittivity between both electrodes as e. the 
electrostatic capacitance C may be expressed as O eS/d. Manipulation of the button changes the 
distance d between both electrodes, which changes the electrostatic capacitance C, and the voltage 
on the signal output means changes to make electrical signals with information on the amount of 
switch manipulation and operation speed. 
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[0021] The signal output means also comprises an manipulation time detection circuit, and the 
manipulation time detection circuit is able to convert analog signals related to the amount of 
manipulation from the above switch into digital signals related to manipulation time. 

[0022] At this point, the manipulation rime detection circuit detects whether or not the analog 
signal related to the amount of manipulation from the above switch is at or above a specified value 
using the comparator and sets the flip flop circuit, then detects if the above analog signal has 
reached the maximum value using the maximum value detection circuit and resets the flip flop 
circuit. With this procedure, an increase in the first half of the rising edge of an analog signal may 
be detected, and the manipulation time may be detected by using the timer to calculate this period. 

[0023] In addition, with the above switch, the conductive rubber deforms and contacts each 
electrode when the movable contact of conductive rubber in a trapezoidal shape comes into contact 
with the stationery contact disposed such that the plurality of electrodes are in positions opposing 
the above movable contact at a specified gap. As a result of this, the contact surface area of the 
above conductive rubber opposing each electrode changes. The amount of this change becomes a 
signal without such contact and may be outputted as a digital signal for the contact relationship of 
multiple electrodes. 

[0024] Additionally, with the above switch, the movable contact of semicircular conductive rubber 
comes into contact with the stationery contact with a circular shape such that a plurality of 
electrodes are in positions opposing the movable contact at a specified gap with a central electrode 
in the center position, and the conductive rubber deforms and contacts the electrode furthest from 
the center electrode. Contact of the above conductive rubber on each electrode involves information 
indicating contact, so because there is a plurality of electrodes, this becomes the digital amount that 
corresponds to the contact surface area of the conductive rubber. 

[0025] The signal output means also comprises a manipulation time detection circuit, and the 
manipulation time detection circuit converts digital amounts related to the above amount of 
manipulation into digital signals related to manipulation time. 

[0026] The manipulation time detection circuit may also comprise an information processing unit 
for a computer and may to use software based on the digital amount related to the amount of 
manipulation to obtain digital signals related to the manipulation time. 

[0027] 

[Embodiments] We will next explain the embodiments of the present invention based on the 
figures. 

<£mbodiment 1> Fig. 1 is a configuration diagram showing the information processing unit 
connected to an embodiment of the switching device of the present invention. 

[0028] The switching device 1 shown in Fig. 1 is configured to output electrical signals that 
correspond to the amount of switch manipulation and manipulation time. This switching device 1 is 
electrically connected to the information processing unit 3 and is able to supply information 
processing unit 3 with electrical signals that correspond to the above switch manipulation amount 
and manipulation time. 

[0029] This switching device 1 comprises a switch 3 that outputs electrical signals that 
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correspond to the amount of manipulation when it is manipulated and a signal output means 5 that 
obtains signals related to manipulation time from electrical signals that correspond to the amount of 
manipulation from the above switch 3. 

[0030] Here, the above switch 3 is equipped with a mechanical system containing a cover 13, 
button 14, movable contact 1 5, stationery contact 16, resistor 17, and an electrical system containing 
a resistance measurement deviee 21 and A/D converter 22. 

[0031] The mechanical system for the above switch 3 is configured as follows. The cover 13 is the 
frame for the main unit of switch 3. There is a button 14 on this cover 13 that is secured so that it is 
able to move vertically in the diagram. The tip of this button 14 is the top portion in the diagram 
while the bottom portion is where movable contaet IS is affixed and normally held in place on the 
top of the diagram with a coil spring not shown in the diagram. Movable contact IS is made of 
semicircular conductive rubber G. This conductive rubber G has a specified resistance value. 
Semicircular conductors 18 and 18 are positioned with a gap 19 such that they are opposing this 
movable contact 15 and the semicircular conductors 18 and 18 are disposed so that in their entirety 
they form a round shape. There is a resistor 17 connected in parallel to the above semicircular 
conductors 18 and 1 8, with one end of the resistor 1 7 connected, and the other end of the resistor 17 
connected to one end of the input terminal of resistance measurement device 21 in signal output 
means 12. 

[0032] The electrical system for switch 3 is constructed in the following manner. Resistance 
measurement device 21 connects one end of the resistor 17 to the other end of the input terminal and 
grounds the other end of the input terminal so that a change in resistance values and speed between 
semicircular conductors 18 and 18 may be detected. The output side of the above resistance 
measurement device 21 is connected to the A/D converter 22. A/D converter 22 converts the 
resistance values from resistance measurement device 21 and the amount of change in resistance 
values for the unit time into digital signals. 

[0033] There is an output terminal for resistance measurement device 21 connected to the input 
terminal for the above signal output means 5 so that the analog electrical signals that correspond to 
the amount of manipulation of the above button 14 from resistance measurement device 21 are 
inputted. Signal output means 5 makes the analog electrical signals that correspond to the amount of 
manipulation into digital signals related to manipulation time that may be outputted from the output 
terminal. The output terminal for signal output means 5 is connected to the interface 72 for the 
information processing unit 7, and digital signals related to manipulation time are provided to the 
CPU 7 1 via the interface 72. 

[0034] A/D converter 22 on switch 3 also outputs digital signals as parallel signals. The parallel 
output terminal for A/D converter 22 is connected to the parallel input/output terminal of interface 
72 in information processing unit 7. 

[0035] In this embodiment, the above information processing unit 7 shows only CPU 71 and 
interface 72, but it is equipped with other elements necessary for processing including ROM, RAM, 
an I/O device, a display, and an external storage device. 
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[0036] Fig. 2 is a block diagram showing a specific example of the circuit configuration of signal 
output means 5. In Fig. 2, signal output means S comprises a manipulation time detection circuit 51 
with the following structure. Manipulation time detection circuit 51 is equipped with a comparator 
52, maximum value detection circuit 53, flip flop circuit 54, and timer 55. The output terminal of 
the above resistance measurement device 2 1 is connected to each input terminal of comparator 52 
and maximum value detection circuit 53 to supply signals for the amount of analog operation from 
resistance voltage conversion circuit 1. The output terminal S for comparator 52 is connected to the 
set terminal of flip flop circuit 54. The output terminal for maximum value detection circuit 53 is 
connected to the reset terminal R of flip flop circuit 54. Also, the operating clock is inputted to the 
clock terminal CP of flip flop circuit 54. The noninverted output terminal Q for flip flop circuit 54 is 
connected to the control terminal for stopping the operation of timer 55, and timer 55 operates only 
when output terminal Q is w l". Also, the inverse output terminal RQ for flip flop circuit 54 is 
connected to the reset terminal of maximum value detection circuit 53. 

[0037] Timer 55, for example, may also be configured m the following manner. Timer 55 
comprises a reference clock generating circuit 551, a gate circuit 552, and a counter 553. The output 
signal for noninverted output terminal Q for flip flop circuit 54 is connected to the input terminal on 
one side of gate circuit 552, and reference clock generating circuit 55 1 
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output terminal is connected to one of the input terminals of gate circuit 552, for a device in which 
the output terminal of the gate circuit 553 is connected to the input terminal of counter 553. 

[0038] We will explain the operation of an embodiment constructed in this manner using Figs. 1 
through 4 as references. First, Fig. 3 illustrates the properties related to resistance values that 
correspond to manipulation of the switching device, and shows time on the horizontal axis and 
resistance values on the vertical axis. Fig. 4 shows the relationship between signals related to 
manipulation time relative to the changes in voltage values, with time on the horizontal axis and 
voltage changes on the vertical axis. 

[0039] With a switching device 1 constructed in this manner, button 14 is pressed against the 
resistance of a coil spring not shown in the diagram so that conductive rubber C of movable contact 
15 makes contact with semicircular conductors 18 and 18 on stationery contact 16. Both of the 
semicircular conductors 18 and 18 make contact with conductive rubber G on movable contact 1 5 
and so are smaller than the resistance value of resistor 17. Additionally, once pressed, conductive 
rubber G on movable contact 15 is deformed while contacting the semicircular conductors 18 and 
18 on stationery contact 16. As a result, the surface area of conductive rubber G on movable contact 
15 increases while the contact resistance against the semicircular conductors 18 and 18 on 
conductive rubber G with the corresponding resistance value gradually decreases. An example of 
the relationship between resistance values measured by resistance measurement device 21 for the 
contact surface area between conductive rubber G and semicircular conductors 18 and 18 is as 
shown in Table 1 . 

[0040] 

[Table 1] 



Switch 
manipulation 


No manipulation 


With manipulation (when button 14 is depressed) 


Contact 
surface area 


0 cm 5 


1 cm* 


2 cm* 


3 cm 1 


4cm 2 


Combined 
resistance Ro 


R 


R/2 


R/3 


R/4 


R/5 



[004 1 ] In this Table 1 , the combined resistance Ro is the combined resistance from the contact 
resistance between resistor 17 and conductive rubber G, and( is the resistance/surface area ■» R/cm*. 

[0042] The combined resistance Ro altered in this manner is measured by resistance measurement 
device 21 . The changes in this combined resistance Ro are as shown in Fig. 3. Fig. 3(a) shows an 
example of when the amount of manipulation is small and the operating speed is slow, and shows 
when the change ARa for the combined resistance Ro is small and the manipulation time Ata is long. 
Fig. 3(b) shows an example of when the amount of manipulation is large and the operation speed is 
fast, and shows when the change ARb for the combined resistance Ro is large and the manipulation 
time Atb is short. Fig. 3(c) shows an example when the amount of manipulation is large and the 
operation speed is fast, and shows when the change ARc for the combined resistance Ro is large and 
the manipulation time Ate is short. 

[0043] If the changes in the combined resistance Ro are measured by resistance 



measurement device 21, resistance measurement device 21 generates a voltage that corresponds to 
the changes in resistance values of the above combined resistance Ro. The information for the 
amount of change in resistance value AR, the time for such change At, and the integral value for 
such change in this analog signal is contained in the voltage signal as information for the change in 
the combined resistance Ro. The output voltage from this resistance measurement device 21 is 
converted to digital signals using the A/D converter 22. 
[0044] At the same time, the analog signals ourputted from the above resistance measurement 
device 21 are inputted to comparator 52 and maximum value detection circuit 53. If the analog 
signal exceeds the specified reference voltage E0 in comparator 52. 'T is ourputted. If the output of 
this comparator 52 is "1", the flip flop circuit 54 is set and "T is outpuned from flip 



-503 - 



(6) 

9 

. flop circuit 54. With this, timer 55 starts. More specifically, gate circuit 552 opens and the reference 
clock is sent from reference clock generation circuit 551 to counter 553. Counter 553 calculates this. 
Then, maximum value detection circuit 53 monitors the analog signals inputted and outputs M I n if a 
voltage value smaller than the voltage input immediately prior to it is detected. With this, flip flop 
circuit 54 is reset. A "0" is outputtcd from noninverted output terminal Q of flip flop circuit 54 so 
timer 55 stops. More specifically, gate circuit 552 is closed and the reference clock stops being 
inputted into counter 553. With this, the time on the leading edge side of the analog signal may be 
measured in counter 553. At this point, since T is outputted from the inverted output terminal RQ 
of the flip flop circuit 54, the maximum value detection circuit 53 is reset using this and is set for 
the next maximum value detection. 

[0045] In this manner, the digital signals from A/D converter 22 and the digital signals from timer 
55 in signal output means 5 are inputted to the CPU 71 through interface 72. For example, when the 
CPU 7 1 is used as a game device, the amount of change AR for the resistance value for the above 
combined resistance Ro and the change time At for the resistance value are used so the characters 
can be moved a distance that corresponds to the amount of change AR for the resistance value, and 
the characters can be moved for a short period of time or a longer period of time that corresponds to 
the change time At. Also, CPU 71 is able to express the integral value of the above combined 
resistance Ro change, such as the size of the force of impact of the collision when a character 
collides with another character. 

[0046] With this first embodiment, the information related to button 14 operation includes the 
amount of manipulation change, the time for the operation change and the amount of manipulation, 
and thus has the advantage of being able to perform complex processing. 

[0047] <Second Embodiment Fig. 5 is a configuration diagram showing an example of the 
second embodiment for the same switching device connected to an information processing unit The 
explanation of this second embodiment uses the same symbols for the primary structural elements 
that are identical to those in the first embodiment. 

[0048] The switching device la shown in Fig. 5 is configured so that it is possible to output - 
electrical signals that correspond to the amount of switch manipulation and manipulation time. This 
switching device la is electrically connected to the information processing unit 7, and electrical 
signals that correspond to the amount of the above switch manipulation and manipulation time can . 
be transmitted to information processing unit 7. During operation of this switching device la, there 
is a switch 3a that outputs electrical signals that correspond to the amount of manipulation and a 
signal output means 5 that obtains signals related to the manipulation time from electrical signals 
that correspond to the amount of manipulation from the above switch 3 a. 

[0049] Here, the above switch 3a is provided with a cover 13, button 1 4, movable magnet 15a and 
stationery coil 16a, and is configured as follows. Cover 13 is the frame for the main unit of the 
switch 11a. There is a button 14 on this cover 13 that is secured so that it is able to 
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move vertically in the diagram. This button 14 is different from the one in the first embodiment in 
that there is a movable magnet 15a secured at the bottom edge m the diagram, but it is identical to 
mat of the first embodiment in the aspect that it is normally held in place at the top of the diagram 
with a coil spring not shown in the diagram. The N pole of movable magnet 15a is at the bottom in 
the diagram while the S pole is at the top in the diagram. Naturally, this may be reversed. There is a 
stationery coil 16a disposed in opposition to this movable magnet 15a. This stationery coil 16a is 
constructed so that the outside of the conductor is wound with insulated wire or is wound in a coil 
shape. Both ends of this stationery coil 1 6a are connected to bom input terminals of the operational 
amplifier 21 a. The output terminal of operational amplifier 21a is connected to the input terminal of 
A/D converter 22. Operational amplifier 21 a is connected to the other end of stationery coil 16a at 
the noninverted input terminal and inverted input terminal so the change and speed of the voltage 
generated by the stationery coil 16a can be amplified. The output end of the above operational 
amplifier 21a is connected to A/D converter 22. A/D converter 22 converts the amount of change in 
the voltage values from operational amplifier 21a into digital signals. This A/D converter 22 outputs 
digital signals as parallel signals. The parallel output terminal of this A/D converter 22 is connected 
to the parallel input/output terminal of interface 72 in information processing unit 7. 

[0050] The configuration of signal output means 5a also has an abbreviated description due to its 
configuration being identical to that of the first embodiment. The above information processing unit 
7 also has an abbreviated description due to its configuration being identical to that in the first 
embodiment. 

[0051] With this type of switching device la, pressing button 14 brings movable magnet 15a close 
to stationery coil 16a and generates voltage on stationery coil 16a that corresponds to the speed, 
based on the corkscrew rule. This voltage is amplified in proportion to button 14 pressing speed so 
the change in voltage is amplified by operational amplifier 21a and converted into digital signals by 
A/D converter 22 and sent to CPU 71 through interface 72 in information processing unit 7. 

[0052] The manipulation time detection circuit 51 in signal output means 5 obtains digital signals 
related to the pressing speed of the button 14 from the change in the above voltage. The digital 
signals related to manipulation time are inputted to CPU 71 through interface 72 in information 
processing unit 7. 

[0053] CPU 71 in information processing unit 7 performs various processes using the digital 
signals related to the amount of manipulation and manipulation time mentioned above. For example, 
if CPU 7 1 is used in a game device, the processing is performed in a manner identical to that in the 
above first embodiment. 

[0054] With the second embodiment given above, the information related to button 14 operation 
includes the change in the amount of manipulation, the time for the manipulation change, and the 
amount of manipulation, and is thus able to perform complex processing. 
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[005 5 J <Third Embodiment Fig. 6 is a configuration diagram showing an example of a third 
embodiment for the same switching device connected to the information processing unit. The 
explanation of this third embodiment uses the same symbols for the primary structural elements that 
are identical to those in the first embodiment. 
[0056) The switching device lb shown in Fig. 6 is configured so that it is capable of outputting 
electrical signals that correspond to the amount of switch manipulation and manipulation time. This 
switching device lb is electrically connected to information processing unit 7, and electrical signals 
that correspond to the amount of the above switch manipulation and manipulation time can be 
transmitted to information processing unit 7. 

[0057] This switching device lb is identical to the one in the first embodiment in that during 
operation, there is a switch 3a that outputs electrical signals that correspond to the amount of 
manipulation, and a signal output means 5 for obtaining signals related to the manipulation time 
from electrical signals that correspond to the amount of manipulation from the above switch 3 a. 

[0058] Here, the above switch lb is equipped with a cover 13, button 14, movable magnet 15b and 
stationery coil 1 6b, and is constructed as follows. Cover 13 is the frame for the main unit of switch 
1 1 a, and is identical to the one in the first embodiment in that there is a button 1 4 on this cover 13 
that is secured so that it is able to move vertically in the diagram. This button 14 is different from 
the one in the first embodiment in that there is a movable electrode 15b secured at the bottom edge 
in the diagram, but is identical to the one in the first embodiment in the aspect that it is normally 
held in place on the top of the diagram with a coil spring not shown in the diagram. A stationery 
electrode 16b is placed in a position opposing this movable electrode 15b. The above movable 
electrode 15b and starionery electrode 16b do not come into contact even if pressed to the full 
operational amount. An electrical charge is applied from a direct current source not shown in the 
diagram to the positive terminal by movable electrode 15b and to the negative terminal by stationery 
electrode 16b. This movable electrode 15b is connected to the noninverted input terminal of 
operational amplifier 21b in signal output means 12b, while stationery electrode 16b is connected to 
the inverted terminal of signal output means 12b. The output end of operational amplifier 21b is 
connected to A/D converter 22. On operational amplifier 21b, movable electrode 15b is connected 
to the noninverted input terminal while stationery electrode 16b is connected to the inverted input 
terminal so that it is possible to amplify the speed and changes in electrostatic capacitance that 
correspond to the changes in the gap between movable electrode 15b and stationery electrode 16b as 
voltage signals. The output end of the above operational amplifier 2 1 b is connected to A/D 
converter 22. A/D converter 22 converts the voltage signals for the amount of change in electrostatic 
capacitance for the electrostatic capacitance values and unit rime from operational amplifier 21b 
into digital signals. This A/D converter 22 outputs the digital signals as parallel signals. The parallel 
output terminal of this A/D converter 22 is connected to the parallel input/output terminal of 
interface 72 in information processing unit 7. 

[0059] Signal output means 5b is a configuration that is exactly the same as the one in the first 
embodiment. Additionally, the output terminal for operational amplifier 2 lb is connected to the 
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input terminal for signal output means 5b, and the output terminal for signal output means 5b is 
connected to the parallel input terminal of interface 72 in information processing unit 7. The above 
information processing unit 7 has an abbreviated description due to its configuration being identical 
to the one in the first embodiment. 

[0060} With this type of switching device lb, pressing button 14 decreases the distance between 
movable electrode 15b and stationery electrode 16b and changes the electrostatic capacitance. The 
electrostatic capacitance increases or decreases m inverse proportion to the size of the distance 
between movable electrode 15b and stationery electrode 16b, so the changes in electrostatic 
capacitance are converted to voltage changes by operational amplifier 21b and the voltage is 
converted into digital signals by A/D converter 22. These digital signals are returned to CPU 71 
through interface 72 in information processing unit 7. 

[0061] Signal output means 5b also determines changes in electrostatic capacitance with the 
manipulation of the above button 14, calculates changes in operation movement such as button 14 
speed, and outputs them as digital signals. 

[0062] These two digital signals are sent to CPU 7 1 through interface 72 in information processing 
unit 7. CPU 7 1 performs a variety of processes. For example, if CPU 7 1 were used in a game 
device, the processing would performed in the same manner as in the above first embodiment. 

[0063] With the third embodiment noted above, the information related to burton 14 operation 
includes the changes in the amount of manipulation, the time for the operation change, and the 
amount of manipulation, and is thus able to perform complex processing. 

[0064] <Fourth Embodiment Fig. 7 is a configuration diagram showing an example of the fourth 
embodiment for the same switching device connected to an information processing unit. The 
explanation of this fourth embodiment uses the same symbols for the primary structural elements 
that are identical to those in the first embodiment. 

[0065] The switching device 1c shown in Fig. 7 is configured so it is capable of outputting 
electrical signals that correspond to the amount of switch manipulation and manipulation time. This 
switching device 1 c is electrically connected to information processing unit 7, and electrical signals 
that correspond to the amount of the above switch manipulation and manipulation time can be 
transmitted to information processing unit 7. 

[0066] This switching device lc comprises a switch 3a to output electrical signals that correspond 
to the amount of manipulation and a signal output means 5 for obtaining signals related to 
manipulation time from electrical signals that correspond to the amount of manipulation from the 
above switch 3a. 

[0067] Here, the above switch 3c is configured as follows. More specifically, switching device lc 
is equipped with a cover 13, button 14, movable contact 15c, and stationery contact 16c. Cover 13 is 
the frame for the main unit of switch device lc and is identical to the one in the first embodiment in 
that there is a button 14 on this cover 1 3 that is secured so that it is able to move vertically in the 
diagram. This button 14 is different from the one in the first embodiment in that there is a movable 
contact 15c of conductive rubber G with a trapezoidal shape that is affixed 
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to the bottom as shown in the diagram, and where the left side in the diagram is narrower than the 
right side in the diagram, but the aspect that is normally held in place on the top of the diagram with 
a coil spring not shown in the diagram is identical to that in the first embodiment. Stationery contact 
16c is placed in a position opposing this movable setting 15c. This stationery contact 16c is 
positioned by causing a plurality of electrodes 16cl, 16c2 t 16c3, and 16c4 to maintain specified 
gaps 19cl, I9c2, 19c3, and 19c4. These electrodes 16cl are grounded, and the four electrodes 16cl. 
16c2, 16c3, and 16c4 are connected to interface 72 in information processing unit 7. With this, 
output is made as a 4 bit digital signal. The clock CLOCK is also inputted to interface 72. 

[006S] Fig. 8 is a circuit diagram that shows the configuration of manipulation time detection 
circuit Sic in signal output means Sc. In the case of the above 4 bit signal, for example, 
manipulation time detection circuit Sic comprises three EXOR circuits 56, 57, and 58, three flip 
flop circuits 59, 60, and 61, three AND circuits 62, 63, and 64, one OR circuit 65, and a timer 55. 
[0069] The above electrode 16c2 is connected to one input terminal in EXOR circuit 56 while the 
above electrode 16c3 is connected to the other input terminal in EXOR circuit 56. The above 
electrode 16c3 is connected to the reset input terminal in flip flop circuit 59. The above electrode 
16c3 is connected to one input terminal in EXOR circuit 57 while the above electrode 16c4 is 
connected to the other input terminal in EXOR circuit 57. The above electrode I6c4 is connected to 
the reset terminal in flip flop circuit 60. The above electrode 16c4 is connected to one input terminal 
in EXOR circuit 58 while the above electrode 16c5 is connected to the other input terminal in 
EXOR circuit 58. The above electrode 16c5 is also connected to the reset terminal in flip flop circuit 
61. Tliere is also a clock, not shown in the diagram, for the clock terminals in each of the flip flop 
circuits 61, 62, and 63 and at the point when the timer 65 finishes calculating, the output terminals 
Q in each of the flip flop circuits 61, 62, and 63 are cleared by becoming "P. The output terminals 
Q in the above flip flop circuits 59, 60, and 61 are connected to the other input terminal in each 
AND circuit 62, 63, and 64. The output terminals in each of the EXOR circuits 56, 57, and 58 are 
connected to the other input terminal in each of the AND circuit 62, 63, and 64. The output 
terminals in each of the AND circuits 62, 63, and 64 are connected to each input terminal in OR 
circuit 65. The output terminal in OR circuit 65 is connected to the start/stop control terminal of 
timer 55. Moreover, timer 55 has an abbreviated description because it is identical to that in the first 
embodiment. The above information processing unit 7 also has an abbreviated description due to its 
configuration being the same as that in the first embodiment. 
[0070] Next, we will explain the operation of the above fourth embodiment with reference to 
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Figs. 6 and 7. Fig. 7 is a timing chart for explaining the operation of the above fourth embodiment, 
in which time is shown on the horizontal axis and the signals for each part shown on the vertical 
axis. 

[007 1 ] With this type of switching device 1 , pressing the button 1 4 against the coil spring not 
shown in the diagram brings the conductive rubber G of movable contact 1 5c into contact with the 
electrode 16cl of stationery contact 1 6c. If pressed former, electrodes 16cl and 16c2 are connected 
so that conductive rubber G on movable contact 15c is deformed. If pressed further still, conductive 
rubber G on movable contact 1 5c comes into contact with electrodes 16cl, 16c2, and 16c3 on 
stationery contact 16c and is deformed. In this manner, the contact surface area of conductive rubber 
G on movable contact ISc is expanded and, as a consequence of that, electrodes 1 6c 1 , 16c2, 16c3, 
16c4, and 16c5 are gradually grounded. The connective relationship between conductive rubber G 
and electrodes 16c 1, 16c2, 16c3, 16c4. and 16c5 changes with the force and speed at which button 
14 is pressed. The connective relationship of electrodes 16cl, 16c2, 16c3, 16c4, and 16c5 on 
stationery contact 16c is directly inputted into interface 72 in information processing unit 7 and is 
sent to CPU 71. 

[0072] Next, flip flop circuits 59, 60, and 61 are initialized so that output terminal Q is M P. Here, 
for example, if electrodes 16cl and 16c2 come into contact, electrode 16c2 in switch 3 becomes "0" 
(See Fig. 9(a)). This signal is outputted as the output signal of switching device 1, but timer 55 fails 
to operate in signal output means 5 because none of the conditions are established in EXOR circuit 
56, and no digital signal related to the manipulation time is outputted from timer 55. 

[0073] Next, if electrodes 16cl t 16c2, and 16c3, for example, come into contact at a specified time, 
electrodes 16c2 and 16c3 each become "0" (See Fig. 9(b)). These are inputted to information 
processing unit 7 as an output signal of switch 3 in switching device 1. 

[0074] At the same time, the EXOR conditions for times tl through (2 and times t3 through t4 are 
established in the above signal output means 5. As shown in Fig. 9(b), "P is outputted from EXOR 
circuit 56 for time tl-t2 and time t3-t4. However, because flip flop circuit 59 becomes **0" for time 
t2, a M P is not outputted from the output terminal of AND circuit 62 for time l3-t4, only the "P in 
time tl-t2 is ultimately outputted. This "1" is inputted to the start/stop control terminal of timer 55 
through OR circuit 65. As a result, it is possible to calculate the time between times tl and t2. 

[0075] Additionally, if electrodes 1 6c 1, 16c2, 16c3, 16c4, for example, come into contact at a 
specified time, electrodes 16c2, 16c3, and 16c4 each become "0" (See Fig. 9(c)). This is inputted 
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to the information processing unit 7 as output signals for switch 3 on the switching device 1 . 

[0076] At the same time, the EXOR conditions for time t! M12 and time tl 5-U6 are established 
for EXOR circuit 56 in the above signal output means 5 and the EXOR conditions are established 
for time t!4-tl5, as shown in Fig. 9(c), so a "1° is outputted from EXOR circuit 56 for time tl 1-H2 
and time tl 5-tl 6, and as shown in Fig. 9(c), a " I" is outputted from EXOR circuit 57 for time tl 2- 
t!3 and time tl4-tl5. However, because output terminal Q in flip flop circuit 60 becomes "0" for 
time tl4, a "I" is not outputted from the output terminal of AND circuit 63 for time U4-tl5, 
ultimately only the 44 r in time tl2-tl3 is outputted. And because output terminal Q in flip flop 
circuit 59 becomes "0" for time 1 1 5, a "1" is not outputted from the output terminal of AND circuit 
62 for time tl5-tl 6, only the "I" in time tl l-tl2 is ultimately outputted. If these "1 's n are inputted to 
the OR circuit 65, a "I" signal is obtained from the output terminal of OR circuit 65 until time tl 1- 
tl3. This signal is inputted to the start/stop control terminal of timer 55. As a result, the time for 
time tl 1-M2 may be calculated. 

[0077] Additionally, for example, if electrodes I6cl, 16c2, 16c3, 16c4, and 16c5 come into contact 
at a specified time, electrodes 16c2, 16c3, 16c4, and 16c5 each become "0 W (See Fig. 9(d)). This is 
inputted to information processing unit 7 as the output signal of switch 3 in switching device 1. At 
the same time, since EXOR conditions are established for time t21 -t22 and time t27*t28 for EXOR 
circuit 56, EXOR conditions are established for time t22-t23 and time t26-t27 for EXOR circuit 57, 
and EXOR conditions are established for time t23-t24 and time t25-t26 for EXOR circuit 58 in the 
above signal output means 5, a u l" is outputted from EXOR circuit 56 for time t2M22 and time 
t27-t28, as shown in Fig. 9(c), a "1" is outputted from EXQR circuit 57 for time t22-t23 and time 
t26-t27, as shown in Fig. 9(d), and a "1" is outputted from the EXOR circuit 58 for time t23-t24 and 
time t25^6, as shown in Fig. 9(d). However, since output terminal Q of flip flop circuit 61 
becomes "0 W for time t25, a 44 1" is not outputted from the output terminal of AND circuit 64 during 
time t25-t26, only a is ultimately outputted in time t23-t24. Since the output terminal of flip flop 
circuit 60 also becomes "0'* for time t25, a "1 M is not outputted from 'the output terminal of AND 
circuit 63 for time t26-t27. so ultimately only the 44 1" in time t23-t24 is output. Also, since the 
output terminal Q for the flip flop circuit 59 for time t27 becomes "0", a "1" is not outputted from 
the output 
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terminal of AND circuit 62 for time t27-t28 and only a 44 1" is ultimately outputted in time t2l-t22. If 
these "IV arc inputted to OR circuit 65, a 44 1" signal is obtained from the output terminal of OR 
circuit 65 until time t2 l-t24. This signal is inputted to the start/stop control terminal of timer 55. It is 
possible to calculate the time for time t2 1 -t24 from this. The digital signal related to the 
manipulation time obtained in this manner is sent to CPU 7 1 in the information processing unit 7. 
[0078] CPU 71 performs a variety of processes based on the changes in the grounding (connection) 
relationship of electrodes 16cl, 16c2, 16c3, 16c4, and 16c5 in the above stationery contact 16c and 
the signals from signal output means 5 related to manipulation time. 

[0079] With a fourth embodiment such as this, in addition to having the same effect as that in the 
above first embodiment, it is possible to obtain manipulation information for button 14 directly as 
digital signals, so it offers the advantages of not requiring a resistance measurement device, 
operational amplifier, or A/D converter. 

[0080] <Fifth Embodiment Fig. 10 is a configuration diagram showing an example of the fifth 
embodiment for the same switching device connected to an information processing unit The 
explanation of this fifth embodiment uses the same symbols for the primary structural elements thai 
are identical to the first embodiment. 

[0081] The switching device Id shown in Fig. 10 is a variation of the switching device lc in Fig. 5 
and is constructed in the same manner as the first embodiment and the fourth embodiment so that it 
is capable of outputting electrical signals that correspond to the amount of switch manipulation and 
manipulation time. This switching device 1 d is electrically connected to information processing unit 
7 f and electrical signals that correspond to the amount of the above switch manipulation and 
manipulation time can be transmitted to information processing unit 7. This switching device Id is 
equipped with a switch 3d that outputs electrical signals related to the amount of manipulation when 
it is manipulated and a signal output means 5 to output electrical signals related to the manipulation 
time from signals related to the amount of manipulation from this switch. 

[0082] The above switch 3d is identical to that of the fourth embodiment in that it is equipped with 
a cover 13, button 14, movable contact 15d, and stationery contact 16d. It is identical to the first 
embodiment in that button 14 is affixed to the above cover 13 so that it is able to move vertically in 
the diagram. It is identical to that in the first embodiment in the aspect that this button 14 has a 
movable contact 15d of conductive rubber G with a semicircular shape that is affixed to the bottom 
as shown in the diagram, and that it is normally held in place on the top of the diagram with a coil 
spring not shown in the diagram. Stationery contact 16d is placed in a position that opposes this 
movable setting 1 5d. This stationery contact 16d is positioned in the shape of a circle by causing a 
plurality of electrodes 16c2, 16c3, 16c5, and 16c5 to maintain the specified gaps 19dl, 19d2, 19d3, 
and 19d4 in relation to the periphery of center electrode 16dl. These electrodes I6dl are grounded 
and the electrodes I6d2, 16d3, 16d4, and 16d5 are 
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connected directly to interface 32 in information processing unit 3. A clock CLOCK is also inputted 
to interface 32. 

[0083] Signal output means 3d is also identical to that in the fourth embodiment so the explanation 
is abbreviated In addition, the above information processing unit 7 has an abbreviated explanation 
due to its configuration being the same as that in the first embodiment. 

[0084] With a switching device Id that is configured like this, depressing button 14 against the 
bias of the coil spring not shown in the diagram brings the conductive rubber G of movable contact 
I5d into contact with electrode I6dl on stationery contact 16d. If pressed further, electrodes 16dl 
and 16d2 are connected so that conductive rubber G on movable contact 15c is deformed. If pressed 
still further, conductive rubber G on movable contact 15d comes into contact with electrodes 16dl, 
I6d2, and 16d3 on stationery contact 16d and is deformed. In this manner, the contact surface area 
of conductive rubber G on movable contact 15c is expanded, and electrodes 16dl, 16d2, 16d3, 
16d4, and!6d5 are gradually grounded as a result of that. The connective relationship between 
conductive rubber G and electrodes 16dl, 16d2, 16d3, 16d4, and 16d5 changes with the force and 
speed at which the button 14 is depressed. The connective relationship of electrodes 16dl, I6d2, 
16d3, 16d4, and 16d5 on stationery contact 16d is directly inputted into interface 72 in information 
processing unit 7 and sent to CPU 71. 

[0085] The signal output means 5d also times the changes in manipulation time in above switch 
and sends the timed signals to CPU 71 in information processing unit 7. 

[0086] CPU 71 accesses the changes in the grounding (connection) relationship of electrodes I6dl, 
16d2, 1 6d3, 16d4, and 16d5 on above stationery contact 16d and the signals from signal output 
means 5 related to manipulation time, and is responsible for various types of processing. 

[0087] With a fifth embodiment like this, in addition to having the same effect as that in the above 
first embodiment, the manipulation information for button 14 can be directly obtained as a digital 
signal, so it has the benefit of not requiring a resistance measurement device, an operational 
amplifier, or an A/D converter. 

[0088] <Sixth Embodiment Fig. 1 1 is a block diagram showing an example of a sixth 
embodiment of the present invention. This sixth embodiment eliminates the signal output means 5 
from the first embodiment where the signal output means 5 is constructed of the information 
processing unit 9. Information processing unil 9 comprises the CPU 91 and the interface 92. 

[0089] CPU 91 accesses digital signals outputted from switch 3 and stores the changes in 
resistance values for combined resistance Rc as voltage values. Changes in resistance value AR, 
changes in time for resistance value At, and the integral values for changes in resistance values are 
determined from this information. These are determined as follows. CPU 91 accesses the combined 
resistance R© at specified time intervals, so the resistance value for the present time may be 
compared with the resistance value for the time immediately prior. If the resistance value for the 
present time is higher, the resistance value for the time immediately prior is determined to be the 
minimum value. Then, CPU 9 1 is able to use the above determination to seek time At and change in 
resistance value AR from the initial change in resistance value up to when the resistance value 
became the minimum value. CPU 9 1 is also able to obtain an integral value for the amount of 
change in combined resistance Rq by calculating all of the resistance 
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values for each access time. CPU 91 is able to send combined resistance Ro, changes in time At, and 
integral values for changes determined in this manner to another information processing unit 7. 
Naturally, information processing unit 7 and information processing unit 9 may be combined in use. 

[0090] The embodiments of each of the switching devices described above can be applied in the 
following fields. 

[0091] The above switching device can be used as a joy stick. In this case, the forcefulness with 
which the button on the pad is depressed is compared to several reference values to differentiate the 
input conditions for the button, and could be used to modify the force of attack for fighting games as 
well as the force and speed of throws and kicks in sporting games. 

[0092] Each of the above switching devices can be used in user determined keyboards. The way a 
user touches the keys is taught to a personal computer to create a reference value. The strength of 
the key stroke is compared to the above reference value and if there is a large variance, a 
determination is made that it is not the user, so the PC can be locked or reset. The data used for the 
key stroke is the speed with which the keys are pressed. 

[0093] In addition, each of the above switching devices can be applied in a keyboard. If they are ' 
applied in a keyboard in this manner, the force of a key stroke is used to create a reference value and 
is then saved on a computer. The forcefulness of a user's key touch is compared with the reference 
values and then designated as capital letters when it is strong or as lower case letters when it is 
weaker, or applied to make the cursor move up or down in page units when it is weak and in line 
unite when it is strong. 

[0094] Each of the above switching devices may also be used in switches for setting the time on 
clocks. In this case, when setting the time on a clock, the forcefulness with which the burton is 
depressed is compared to a reference value and may be used for settings, so that stronger strokes are 
hourly units while weaker strokes are minute units. In addition, each of the above switching devices 
may be used in switches to set the operating time on a timer. When setting the operating time on a 
timer, the forcefulness with which the button is depressed is compared to a reference value, and it 
may be an hourly unit if it is stronger than the reference value, while it may be a 15 minute segment 
if it is weaker. Additionally, if used in a timer, the speed with which the button is depressed may be 
used for a comparison with a reference value. All of the above switches may be used as switches for 
alarm clocks. The way to depress a button when turning off an alarm can be taught to a computer 
and reference values set. They may be used so that a comparison is made to a reference value when 
the user depresses a switch and made to reactivate when they 
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are significantly different. 

[0095] Each of the above switching devices may be used as a channel switch in a television 
receiver. They may be applied in teaching the forcefulness with which the television channel switch 
is depressed to a channel CPU and storing a reference value to change the channel by a comparison 
with a reference value. 

[0096] Each of the above switching devices may also be used as a device to control the operation 
of a hotpot. The above switch is connected to the CPU of the hotpot and controls the hot water in 
the hotpot using the above CPU. It may be used for a specified amount of hot water based on the 
pressing speed or amount of pressing on the above switching device. 

[0097] Each of the above switching devices may also be used as a device to open and close faucets 
in plumbing. This makes it possible to open and close the faucets in plumbing under CPU control 
and may be used in making it possible to vary the estimated amount according to the amount or 
speed of downward pressing on the above switching device by connecting the above switching 
device to the above CPU. 

[0098] In addition, each of the above switching devices may be used a dimmer for lighting 
equipment. A dimmer is equipped with a CPU, the above switch is connected to the CPU, and it 
obtains a reference value by teaching the CPU the operation of the above switching device. Then, it 
may be used to adjust the brightness of the illuminating device after the CPU compares it to the 
above reference value when the above switch is manipulated. 

[0099] 

[Effect of the Invention] With the present invention described above, electrical signals that 
correspond to the amount of manipulation and manipulation time of a switch are obtained, so 
operation is simple without requiring special processing in an information processing unit and 
complex processing can be performed. In particular, because the manipulation speed and amount of 
manipulation are obtained as the amount of manipulation when the switching device of the present 
invention is used in a game machine, it has the effect of being able to exert control of the movement 
of characters displayed on the screen to undergo complex and detailed movements. 

[0100] With the above invention, the switch also has a movable contact made of conductive rubber 
that is insulated with two conductors and makes contact with an opposing round stationery contact 
so that the conductive rubber is deformed and the resistance value between the two conductors is 
changed, and this is converted to a voltage value to create an electrical signal carrying information 
such as the amount of switch manipulation and the manipulation speed of the signal output means, 
so it is possible to effect complex control by sending this to the information processing unit. 

[0101 ] With the present invention, voltage is also generated on the above stationery coil by the 
corkscrew rule when the movable magnet is in the vicinity of the stationery coil and an electrical 
signal carrying information such as the amount of switch manipulation and the operation speed is 
used by the signal output means, so it is possible to exert complex control by sending this to the 
information processing unit. 

[0102] Additionally, with the present invention, the distance between the stationery electrode 
and the movable electrode is changed by the manipulation of the button, which changes the 
electrostatic capacitance. This is converted to voltage and becomes an electrical signal for the 



amount of switch manipulation. Since they are electrical signals that carry information such as the 
amount of switch manipulation and the operation speed with the signal output means, sending this to 
the information processing unit makes it possible to exert complex control 

[0103] With the present invention, when the movable contact of conductive rubber in a trapezoidal 
shape comes into contact with the stationery contact disposed so mat a plurality of electrodes are in 
positions opposing the above movable contact at a specified gap, the conductive rubber is also 
deformed and makes contact with each electrode. As a result, the contact surface area of the above 
conductive rubber opposing each electrode is changed and can be outputted as a digital signal for 
the contact relationship of multiple electrodes. Furthermore, the signal output means obtains 
information related to the manipulation time, so providing the information processing unit with this 
information enables complex control, and digital signals are directly generated, so there is no need 
for an analog-digital converter. 

[0104] Additionally, with the present invention, the movable contact of semicircular conductive 
rubber comes into contact with the stationery contact with a circular shape so that a plurality of 
electrodes are in positions opposing the movable contact at a specified gap with the center electrode, 
and the conductive rubber is deformed and makes contact with the electrode furthest from the center 
electrode. Providing the information processing unit with this information makes it possible to exert 
complex control, and since digital signals are directly generated, there is no need for an analog- 
digital converter. 

[0105] With the above invention, if the above switch is used for a game device, character 
movement can also be controlled on the basis of information such as the amount of pressure on the 
button and manipulation time, so it is possible to realize various levels of impact such as the 
distance of character movement and speed of movement. 

[Brief Explanation of the Drawings] 

[Fig. 1] A configuration diagram that illustrates the first embodiment of the switching device in the 
present invention. 

(Fig. 2] A circuit diagram that illustrates the signal output means for the first embodiment 
[Fig. 3] A characteristics diagram that shows examples of the operating signals in the first 
embodiment. 

[Fig. 4] A diagram that describes the operation of the first embodiment. 
[Fig. 5] A configuration diagram that illustrates the second embodiment 
[Fig. 6] A configuration diagram that illustrates the third embodiment. 
[Fig. 7] A configuration diagram that illustrates the fourth embodiment. 

[Fig. 8] A circuit diagram that illustrates the structure of the signal output means used in the fourth 
embodiment 

[Fig. 9] A timing chart that describes the operation of the signal output means in the fourth 
embodiment. 

[Fig. 10] A configuration diagram that illustrates the fifth embodiment 
[Fig. 1 1] A configuration diagram that illustrates the sixth embodiment. 
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